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AB The preparation of live, attenuatedhuman influenza virus 

vaccines and of large quantities of inactivated vaccines after the 
emergence or reemergence of a pandemic influenza virus will 
require an alternative host cell system, because embryonated chicken eggs 
will likely be insufficient and suboptimal. Preliminary studies indicated 
that an African green monkey kidney cell line (Vero) is a suitable system 
for the primary isolation and cultivation of influenza A viruses 
(E. A. Govorkova, N. V. Kaverin, L. V. Gubareva, B. Meignier, and R. G. 
Webster, J. Infect. Dis. 172:250-253, 1995). We now demonstrate for the 
first time that Vero cells are suitable for isolation and productive 
replication of influenza B viruses and determine the biological 
and genetic properties of both influenza A and B viruses in Vero 
cells; additionally, we characterize the receptors on Vero cells 
compared, vith those on Madin-Darby canine 

kidney (MDCK) cells. Sequence analysis indicated that the 
hemagglutinin of Vero cell-derived influenza B viruses was 
identical to that of MDCK-grown counterparts but differed from that of 
egg-grown viruses at amino acid positions 196 to 198. Fluorescence- 
activated cell sorting analysis showed that although Vero cells possess 
predominantly alpha 2,3 galactose-linked sialic acid, they are fully 
susceptible to infection with either human influenza A or B 

viruses. Moreover, all virus-specific polypeptides were synthesized in the 
same proportions in Vero cells as in MDCK cells. Electron microscopic and 
immunofluorescence studies confirmed that infected Vero cells undergo the 
same morphological changes as do other polarized epithelial cells. Taken 
together, these results indicate that Vero cell lines could serve as an 
alternative host system for the cultivation of influenza A and B 
viruses, providing adequate quantities of either virus to meet the vaccine 
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TI Enhanced detection of respiratory viruses using the shell vial technique 

and monoclonal antibodies. 
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AB The shell vial technique using A549 and MDCK cells, 

coupled with the use of Bartels respiratory viral monoclonal antibodies, 
was evaluated initially for the detection of 28 previously isolated 
respiratory viruses. All viruses were recovered and correctly identified. 
The shell vial-monoclonal antibody technique was then evaluated for virus 
isolation from 338 respiratory specimens and compared with the 
conventional tube method. Both methods gave rise to a total of 83 virus 
isolates. Of these isolates, 68 (20.1%) were isolated and identified by 
the shell vial-monoclonal method; 60 (17.8%) were culture-positive by the 
conventional tube method; forty-five (13.3%) were positive by both 
methods. The shell vial-monoclonal antibody method yielded 12 isolates of 
influenza A, two isolates of parainfluenza type 3 and one each of 
parainfluenza types 1 and 3, which were missed by the conventional tube 
method, indicating the superior sensitivity and specificity of the shell 
vial-monoclonal antibody method (Chi-square analysis, P = 0.001) for the 
detection of these viruses. Of the 50 RSV isolates, 29 were detected by 
both methods and there were 21 discrepancies between the two methods. The 
shell vial-monoclonal antibody method also improved the turn-around time 
for the respiratory virus groups. 
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AB Allergenic and non-allergenic proteinases from house dust mites (HDM) 

cause loss of adhesion between airway epithelial cells that may result in 
a loss of functional cohesion between the cells and thus assist in 
allergen presentation. Improved cellular assay systems are needed to 
ascertain the mechanisms involved. The authors surveyed a series of 
epithelial cell lines (Calu-3, 16HBE14o-, NCI-H292 and A549 from 
human airways, and MDCK from dog kidney) and established their 
utility for studies of the effects of HDM proteinases from D. 

pteronyssinus on epithelial permeability. In addition, the authors developed 
an improved method for measuring changes in epithelial permeability 
induced by HDM proteinases and other provocants. The permeability of 
epithelial monolayer cultures to mannitol was calculated from measurements of 
clearance using a technique that permits math, estimation and reduction of 
non-cellular diffusional constraints. Permeability was studied under 
control conditions and after perturbation of monolayers with HDM 
proteinases (separated into serine- and cysteine-proteinase classes) or 
chelation of extracellular Ca2+. Fluorescent antibody staining was used 
to investigate whether the cells expressed .tight junctions (staining of 
ZO-1), desmosomes (staining of desmoplakin) and zonulae adherentes 
(staining of E-cadherin) . The Calu-3 line was identified as an airway 
cell line that expressed functional tight junctions, desmosomes and 
zonulae adherentes. Calu-3 monolayers exhibited a low clearance and 
permeability to mannitol, similar to that seen in the extensively 
characterized MDCK cell line. Clearance and permeability were 
significantly increased by treatment with either HDM proteinase fraction 
or by calcium chelation. 16HBE14o- cells also had a low permeability to 
mannitol under control conditions and expressed a similar repertoire of 
functional proteins from major intercellular junctions. In contrast, NCI- 
H292 and A549 cell lines were functionally deficient in tight 
junctions, although they did express desmosomes and zonulae adherentes to 
a greater extent. Epithelial permeability was a more appropriate and 
sensitive index of epithelial perturbation than was tracer clearance. 
These results suggest that the Calu-3 and 16HBE14o- cell lines are useful 
tools in studying the mechanism of HDM proteinases on airway epithelial 
cell function. HDM proteinases of both cysteine and serine mechanistic 
classes were found to perturb epithelial adhesion and function. 
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